Structural characterization of the isoforms of neonatal and adult rat liver metallothionein.
Metallothionein was purified from the livers of adult and neonatal rats. The complete amino acid sequences of isoforms I and II of Cd-induced adult metallothionein were determined by automated Edman degradation of CNBr and tryptic peptides of carboxymethylated proteins. Both isoproteins contain 61 residues, but differ at 12 of those positions. The positions of the 20 cysteinyl residues are invariant with respect to those in other known mammalian metallothioneins. Based on the following criteria, the two soluble and constitutive Zn-metallothionein isoforms from neonatal liver appear identical to their corresponding forms in the adult animal: 1) they behave identically on reverse-phase high-pressure liquid chromatography, anion-exchange chromatography and nondenaturing gel electrophoresis; 2) their amino acid compositions are the same within experimental error; and 3) their amino acid sequences are identical in the first 23 residues, even though isoforms I and II differ in 7 of those positions. It appears highly likely that isoforms from both neonatal and adult rats are encoded by the same genes, and therefore that the large age-dependent concentration differences seen in the liver must be due to variation in gene regulation.